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4_iljVl -il ^«all (_jC- (JIjAI øliJ Ut-a 41 *n 

► . Lignins^l^J^jj j jjl^l^%60c>uj^M^'** 

^ # AjLoj^k + -Ij-I^JI (j* (jj£jli 4_aJjaLall <jLuo^iJl** 

^ ^pRPcjUlVU <La-luJJI jA <ijj^aJI 4 j£j-g 1I Jllj-ftll ^1 jji 

e^Lftll 1 *j j ? Åallc. Å-njlLo djli L-fllalVI (j-« (jA l «aljiyij dil j-<u] joll (jj£jj ft 

L-Jj)Ua^\l ^Uaåll (JfLui (jj^j£j j L_flla]VI AjLo^J j JaiuJall Å-ojliLa] 4_Iaj|^)]| 

. Glass, carbon and aramid ^ ua/vi £l>>i j^\ # 

. Epoxy and esters ^ Ul^^l a^\J\ i\jA\ ^\y\ # 


General characteristics of FRP - uSuiSru a ^2\ 

► 1- High strength & modulus ( E ) . 

► 2- Low density . 
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► 3- Non isotropic material . 

► 4- More difficult in design than metal . 

► 5- Most FRP are elastic . 

► 6- CTE FRP < CTE Støøl . 

► 7- Non corrosion occur. 

► 8- Reduce voice & vibration . 
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► 

► 1- Aircraft & military applications . 
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► 2- Space applications . 

► 3- Automotive applications . 
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► 4- Sporting goods applications . 
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► 5- Marine applications . 

► 6- Civil engineering applications . 
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Pipes. 

*Structural elements . 

Reinforcing bars of R.C Structures . 
Rehabilitation & streng. Of R.C struc 
Rehabilitation & streng. Of masonry walls . 
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► Material selection process : 

^ jjc- jLlkVI ^3 ? ^iAj^aSlI ^k Åaa&I J&\ Å^jujLIaII a^Lall jLikl 

Ji.\n>»V> jl jl ^xLcjllI 4_^LaJl <■ . Uxmj J3 J ? Ludial! AjjUI e^Lail 

LjUaiH <]u ^k Glass fiber ^ V ^l*a ? jL^Vi ^4 ^ J! ^ j 

. Fatigue 


^ | Jlc I c" \\ ^Wiaj 43^)jla c . lUVn AjjojLLo] o^LaII ^ 4 LaC 


► 1 - Type of loading ( Axial - Bending - Shear - Torsion ) 

► 2- Mode of loading ( Static - Impact - Fatigue ) 

► 3- Service life 
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► 4- Service environmental 

► 5- Manufacturing process. 

► 6- Cost . 
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